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(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid causing troubles such as poor 
positioning of bumps being formed in transfer or plating steps, 
dispersion of bump heights, growth of voids or solder balls, peel of 
bumps and ununiformity of plated bumps with resist masks. 
SOLUTION: A semiconductor device has bumps 3 formed by 
transferring original bumps 1 1 formed on a bump base board 1 to 
metallized layers 21 for electrodes on a substrate 2. In position, the 
bumps 1 1 are made to have a diameter and pitch smaller than the 
gap between the adjacent layers 21 and pitch thereof, respectively. 
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$fc^JB^^7*ll3: lOOMmf 7f"eMt5o 

[0 0 8 1] HI (B) ^*5V>T, |c^ffl^>'7 p inc:7 
^ jx ^ ;* 4 Sr^fc UTStg 2 tcf£g^fc>-£1-5 r £ < 
«r&U 150° C, 5Kgf -C^JE^PUfco ^<£>fc£:. El 

i (o fc*5^-c, 220° c^mi-tit w^>. 

IS^frfco ^^fflJRSl«rSK2^b«U 777 
^X4^t5i, Hi (d) ^tti^i^yy 50 
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[0 0 8 2] r. ^ "Ctt, /^^WICP b - 63wt% S n 
ttAyfc^I n-48wt%SnflA/fc-<— ^ h # if £JflV>/£: 
^ %<Dft\Z^ Wittf, Bi^Ga, Ge, S b fe^tf 

[0083] m2<ommm: i (»#*7, 15, ie, 17 

H2 (A) fc.*5^"t\ fUj^lE^^® 130/zm<*>, * 
ffi 170/2 m4>-?Wm<n1$&&&) 100° <7>H^LTftV^ 

-5wt%Snf*A/fc£rf&5tU 30*£ mOft^ffl^v 

[0 0 8 4] H2 (B) tc^r, r©fc*S/<^n 
C77>7^^4SrWlt, S i *^as»J«£*Lfc:SR 
2^±^N i <D««ffl^^7-<X«21^te«'frt>'*L, 

360° CtC»0j»UT4B^Ufcfei:, H2 (C) jC^Lfc 

;* 4 S^2<7)Jbtci^>7 p 3^^^n 
[0 0 8 5] ^bt-> H2 (D) T% 12 (A) t IU« 

(E) t^Ufc«t^tC, ^ffl/<^7 P 11^77^^^4 
«rHt# UTStS 2 co— HI @ (Ote^-CJ^J* $ tbfcx^ ^7 P 3 
^ffitt^-frL, 350° C^Wtt^ttfci:77 
>y**4£i!fe#LfCo H2 (F) tc^Lfc^ptc, S« 
2 2 HHB^b^^^3 *S»rtStbfc. 

[0 0 8 6] 1 9 LTM^^tS i I^b^^StS 

NS»iSr77y^^4L"C7y^^y7W^U C 

[0 0 8 7] 12 CO^^J : 2 7 . 15, 16. 17 

£*Ltt:l8|I!ag) 

jB2^sii6«: i fcra«o2i§HE**a;"e* v^%v^* 

[0 0 8 8] 
[1*1] 
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m * * 


ft it R 

fifc * B» 


m & ■» 


Pb-63wtJ*Sn 


220° C 


210° C 


260° C 


In 


200° C 


1S0° C 


260* C 


In-34wt96Bi 


200° C 


150° C 


260° C 



[0 0 8 9] r 9 ur-tlx^ix^tW^bJRjasttfc^ 

[0 0 9 0] 
[^2] 





^ ^ i 


* '/> If 


* 4£ 


Pb-63fft*Sn 


83.8xiiT» 


79. l#m 


B7. 5 # m 


In 


84. l#m 


79. 6#m 


88.5#m 


In-34wt«Bi 


84. Oum 


78.0x*m 


87. 4u m 



[0 0 9 1 ] r^2j5>?)^J:^:> 2 0fe?ia 
^«r*i^LfcS iSTPfcA 1 NSS(Sr7!J y^y^fe 
[0 0 9 2] f 2 <£>Hi£#J : 3 (I*** 7 , 15, 16, 17 

asasft ioo° , m^Kow-mm.^ lso ium*, */mh« 

> 125 /z m$<7>|2^LT#V^ £rfflV>T, * 

[0 0 9 3] 

75/85 = 0. 88 
(0. 88) 3 =0. 69 
0. 69 ,/2 =0.82 

P b - 5 wt% S n ttA,*: £r3&# Ufcfc £ 9 * 

^7^XItfii^^t, 360° ClC^UTPb- 
5wt% S n ttAy^e^ffl^^^^^^ffllRS*^ S 

6it«>^77 -y^^^MU 350° C fciADjft UftiP L 
[0 0 9 4] S i m^±<D<&'<>-7*(D&£&mi£\^tLt 
(178. 3m nw ^^C^^>^iS$(i90. 1 /x m-Cfeofco S 
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[0 0 9 5] $ 2^wmi 2@^?mao 

[0 0 9 6]*3Ojl*«:l (»*3S8, 15, 17£fd 

f*i8Mii) 

10 03 (a) icfe^r, m&2\z&¥&itm*i>im?b*i 
j ^ K^ife»M22-e«^ix-c^So ttts m^ffi^i? 

XJB21^iiaBdi!l22^HF^ 0 -c 0.5jim<E>J9gJ?£>Au 

[0097] fiiffl^y^utt, m^ur^v>s i <o/< 

l/y>mf%fa<D±.\Z* Ztw^y- Irffiv^ P b - 5 wt% S 

inc-77^^^4^^Ufcfe<ts IEI3 (B) iC^bfc 

360° C icADfRl b T P b - 5 wt% S n tt A/fci^COlte^/S 

U<D P b - 5 wt% S n ti/ufc^^ 3 t^tt^feJRIB 6 OA u ri> 
l«RLt««t« t ^ t tC, P b - 5 wt% S n r*A/*f* s 
*7^XJ§21£>N i l£fcfflHxT^PPU:^Lfc:«fc 
El 3 (C) fc^Lfci 5tc»R2 0±*CP 
b- 5wt%S nfiAy/ciM^^^^^S^^^^i^fc 
[0 0 9 8] r 9 LT*«2<0±Kl»J«Sttfc'<>':/3 

350° CtC^Df&U ^SPUT^ 
^^^i5fe^Lfc 0 rGD/<^3^/&£*t7cSt5 2SrA 

[0 0 9 9] »3*>*J6« : 2 (ft 8 , 15, I7£fc 

t±i8W» 

SB3(7>H16«: 1 i:IWIt©(E?*S;-e, v^v^ttttA/ 

[oioo] -en^no^T^^^tb/c/^^^ti, ^ 

^A 1 N*Si79y^^U-C7!) y^fyT^* 
[0 10 1] C ±X~n. s<ls'7ttftlZP b - 5 wt%S n 
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i^Ga, Ge, S b tr^trttA,*:* X i>R V % 6 ~ k & 
14, /<y^tt»©aaici:ot, n i^i:Au^T 

i, Cu, Cr/^^lil^V^l^K'l^ 
[0 1 0 2] JM****^ (»**9, 1U 15, I7&fc 
»4l8Hig) 

4 (A) Wsv^C, *K2ttaN»#«-f-*swtb*ufc 

s i»«**6>fto, m^ffl^ ^7^xi2ittAu«a^ 

"oft5o «tW«*ffl7«^7-<Xli21C0lHlD^, JRJV 0.1 

^m(OA 1 (DJ^IBS 7 oTRttfc 0 ffHTLcoiE 

130 /zm^ ^® 170/im*Tilf^S^ 
100° GOl^LTftV^^A^^^/B^T, S i <Ds< 
>ymf%fc 1 ^±tw P b - 5 wt% S n taA^Sr^if L, 

://flIMRl £l7FLTftW ^/^x^ Sco^lt-A^ 

[0 103] 14 (B) \Z&\,^X, ^(DmW-m^^^U 
f:77y^^4*i*lt, g&2<£>_bCDAuCOm*£ffl 

* * 7 >T XJf 21 KHSB^Jb-fr L , 360° ClcWttte 

-f5t, 14 (c) iMSLJtJ: Sic* ^£2co±^^>- 
^3^*$ixfco «x£i:t>fc* /O-^ 3 coin! 9tci4 
ia0 5i^lK32*S^<Of4A/yS:»31^V^ip^)S*4A/yS:^— 

[0 10 4] ^rT\ K«2Sr«ie7K : 90rol, %K : 15 
ml, -S»o» : lOmia^ftS^y^^^^tt^ftWU A 
1 ojg««7S:«#U&*L;fc£w^ 14 (D) tc^ 
Lfc«fc5^ ttA,£»31fcE»fc8fc*"C*, i«2Wl 
tc ft y< is? 3 &m^Mf&-r 5ri:^T*# Ac c 

[0105] ~ TM4, ^V^M^J-P b - 5 wt%S n 
f4A/^$r^V>fc^ > ^CD^Md, #];tf4\ I n-^Ga, G 

e, S b£r*trt4A/^ftirfcffiv>5w ti«t?*S 0 * 
fc % K^ffl^x^S:JRj«-f 5^<v^fflW«^l4. S i o 

il^^^i^V^imftif^^^^Cir^-r^So £<b 
Id, y<^SrJ^j«i-S««ffl>^7'i'X»JCf4, 
tf»^a«^J:oT. Ni/Tii:^Cu/Cr4ifW 

[oio6] s<>7Mmtnizmtite^mmmta±* * 

(4, A 1 co J: 9ft^JSSM* s ^"Cfo^o L*>U sKy-f 

^ b*te z<Dmmm*m&zftx\,^j:^m&\^ #jxf4, 

# y ^ S Kco J: 5 ft»«M43ft $ fe 0 > «9Jt-«*^Tffift» 
Jffi««rfflv>6::£fc-C#So f4A,*r»as»#fflft» 
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ttAy^»o*Sr*#F$^:T»*i-S 

[0 10 7] Sl5tf>3«fe0y (»*JS10, IK 15. 17*fc 
(418) 

15 (a) K*5i^-c, tf7*<ns<^-fmmfai<nft&ft 

sO^lKOm&SM-lzmm 0. l u mCO A 1 <7)J^?8Jf 7 £ 
^#tcJ:o-CK»tfe. ^LT, BTL^iSa* 5 *® 130 M 
m^li 170Mm*T«aoftadSft 100° COt< 

-5wt%SnttA/E&aK*U K$30/zm^C^^V 

[0108] :ofi?ffl/^ynfi, 15 (B) tc^L 

[0 10 9] i^"?. (te^ffl^^ll*^ricS^fc^^ 
:7WK*l«r* N t -H,(4:l)#B**"C 320° Cd«ftUR 
15 (C) fd^Lfc£ 9 fcl. (HO 5&*BI32^— 
20 »asttA/rt:»3i£ LT, ^«Jt7<z>_hJc:^j«i-So 

[0 110]^:^ 'Ot/JBJMR 1 £:S£@7k : 90ml, 
: 15ml, £*o& : lOml/^ibftS^- y^V^Sfflttlft 
BfU Al<Oia*7^«L»*U^:i:r5, 15 

(D) ^UfcipiC, f4A/^31tl^^tC^r*t, 
^i/^fflJHCtR 1 co_L(cm «9 i&^.Bt32<Oftv^(B^ffl^<^^ 

[0111] /<>-^^W^HftV^|g^lC(4, A 
1 (OX 5 4&«BS£>*M-* M^l(4, J^y-Y ^ Kcoi^ft 
lfflM4^*>9, *#J»c*«^rfi6ft»liiKS:fflv^wi:t 
30 -C#5 0 J4A/^»^»»ft»*t-tt. 5^^t^ 

W\ZP b-5wt%S n»4/ufc*«rfflV>^^, -t^J-, 
^L^, In^Ga, Ge, S b $r^tPJ4Ay^:ft if fcfflV* 

(4, «*(0*JK3ftS"5rffi-e*>6 0 

40 [0112] metommm - i (w** 12. 13, iet.it 
*4i8gga) 

l6^CjoV^T, ^ 9iv***9 5^14, ^HFLcoii:^ 5 140 
jum, Ji:^50/im<D42-Tn^ii(7)^l-^^^5at, M 
TL^iE^ 5 lTOMm, /?^50//mCO42-T n^$£co^2 

t>ii:fcS®{*:51^ffiV^^ e St5 2lC»4, lOOMmtfCDA 

u/Ni/Ti com^ffl ^ 2i£rRttfcia»* 

^ ; S:^^/^/ k Co l^Urftv^^^eiD+'C, ^2^^^ 
5b, ^1^^^5aOJil^®^ii:UfcS@^51$r, M 
50 ?L*s«tE 2 com^ffi ^ ^ 7 ^ Xjf 2Hc:{a®-&^ ^ JxS 
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[0 113] P b-5wt%S ntiA//c$rJf:$30M m^lr 

L, SS#5i£gl£2^ib$MIU 3 *r»j* L 

T^ofc ^ErOfci:, ✓<V7 p 3<0*ffi<BBMbK£&*Lfc 
0, /07 3<DmM&ft?tzib\c^ s^szf Z\C7 7 v 2 
^ IrM Lt P b - 5 wt% S n |j;A/t^i^t^5 314 

[0 1141 r. 5 UT. Pb-5wt%SnttUcO/^ 
"^3dS^ric$tbfeK«2tt, fllX-tf, 100 /im*(7)Au 
/N i /T i <T>**74 XMKrKttfcS i ^:yX_bt£ 

ft T* 350° Ct^0»i"^tf, 7yy^^^Mi 
[0 115] *6(OjM«: 2 (»**12, 13, 16£fc 

K18BM) 

0 6 te*Jl^T\ W!?L0>iitflri s 140m m, J¥£50m m<£>42 
-TD^l^l -e**5a£:, M7U>iMS£ai 170 M m, 
j?$50;i m042-T n>T»<OJB2-^^^5b«:H7L<0*^ 

■fttlft^ ^^^^ 5 4: Utffl^S. **2^tt, 1 
00nm^(OAu/P t/T i <£>®&E ^ 9 7 4 Xjf 21 & 
RttfcS i f^/^v^Co [3^LT#V^#3£llO* 

t\ jB2^^^5b*s*S2tc^ggi-6«fc5^ffiia^-e: 

[0 116] I nliA/^J?^30/imIft, Sfi#51 
«raStE2^P>*J«L, /<y^3Sr»«U. tt 
A/ft3t*** J M*5l©#*c!B 2 ^ ;* * 5b©«l*^wf+» 

niiA,fcV>s&,kJ;9ii5^ 2i5° cwp«ftur*»$* 
fc 0 ?&*PLfcfc^, 77y^^ta»tti»*u ass 

2 0>±Kft#tt I n <Ds<lsy 3 ZMfc-tZ i ^-c^: 

[0117] ^HT, I nf*A^C0^^3a5^££ 
*xrcSS2tt, #J;ttf, 100 /imdiiDAu/Pt/Ti 

0i$g«£'^XI^±£te®^i£U 7 7 * * * 
^-fCl, 260° C^^/U^-a^7— ^yl^^T'VP S & 

[0118] r ^ -Cte, >^:/JH"JiSM£P b - 5 wt%S n 
i^Ga, Ge, S b Sr*tff±A/^/cCif tfflV^S - 
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fi, S i J^^^^^^Jcir^ ^ yf^tfl) 4 $ Ktf>«fc b 

#»(Oi»:J:or, Ni/TitKu/Crft^ 

[0119117 (DSiSSW : 1 14, 15, 16, 17 

*fcttl8BKS) 

10 HI 7 (A) ld*5V>-C, t^A^*^ 5Mte, BULOiUS 
ri* 140/zm, JV £ 50 /im(7)42-Tc3^ ^(D^ I ~* * ? 5a 
F^*L<£>l£^ I70jum, W-Z 50m m<D42-T cx-fR 
cofg2-^;*^5b<£r, -tix^ixoBH7LO*iiL^^a*-e:-r 
m^^-tirfcSg^51^r^v>fc 0 [H/Ttt^^Ifgi 
<D*T% ^2^^^5b, #l^*^5a<DJil£teiE^fc>ii: 
L*:£g#5l£:, S i^^^S/O^fflMSli-ia^U 

[0 12 0] P b -63% S n(i/u^^rli:^30M 

20 ^n*r»rtUfc. A/^JN-dS SfBfr 51 

*2-^^^5bo(WM^^>M'** s *^ixi'. te^ffl^o^ 
il^3lt>^<, a$f/j:^^/0^ii^#^ixfco 

[0 12 1] E17 (B) {C:ioV>"C, ^¥fll^V:/ll£rS5 
^6^*5 2 Kite, ^Wtt*^* 15Ojum0(^N i/T 

i <D«ffi/B> *7-fXJ§2l£ fcRttfcS i 
(R^/<y/Ui:77 3'^^4Srif U B7 (c) 

TfcV*N, tfxnmf5.<Z>!) — jpftT* 250° CT« 
&ffo1to ^CDfct, (2)7 (D) (-TlfcJ: 9 /<> 

^/biisi &&«2a>k£fj«iu »E2©±»c»rt*n 

^<^X3^>«ffi^»-fbK*l»5feb]tl9, ^3W| 
^^tT^^cfeiC, /^/Sl^^y^^^ltPb 
-63%SnttA/^j»*;j:0iKv^ 250° C^DHftUT^ 

^S 2 to Ji^ A»/^>X 3 r ^"C# fc Q 

[0 12 2] w5LT, Pb-63%Sn(iUcO/^7 P 
3^»*^iXfcK«2tt, Wx-li. 100 /imd)ONi/ 

40 t i <D**74xnm&witiEi&mtii±^ s<^3 

tN, ^^#IS^60y 7D- ^P'ST* 250° ClC»tt 
[0123)17 CO^^J : 2 14, 15, 16, 17 

^fctiisffiiS) 

H7 (A) JC*5l/^T, fflK<DW.&& UO/i m, J?^50/x 
mCD42~T n^i^CO^ 1 -r^^ 5a <t , ^TL^lH^^ 170 
Mm, J?£50m m^42-rn>f^(Dm2^^^5b$rP7L 
50 (O^^^r^ife^itrfiia^^, 3i^#^»»J!BTW# 
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[0124] I nteA,fz*m£ZOnmmmis. g®#51 

[0125] 07 (B) tC&V^T, ^^ffl/O-^HCOfe 

^7^XJl2l£^ttb;ft/cS i d*b^Sfi4E2 t, 1 
/Ttt^V^ 100/im^Cu/Cr©tiffl^^7^^ 

tffbfcfci:. 17 (C) ^Lfcct ^ 
^ XJf 21 £ <DtiMti*&$cr 6 £ 9 ^z/mWM i tm 
2 SrSfe^-fr, H^LT^V^N, ^#i*©J)7 

[0 12 6] ^Ofct, 17 (D) f^L/i £ 9 

^MZftotcMc^ /<y7*3ic777^^$:Mtr I 
ntt^^Bk&J: 215° CtC^D«iLT*«fe$-fr 

[0 12 7] w 5 LT\ ^>^3*«»jaS*bfc»R2 t 

tLtl^^ :77y**«rJflv v FK* 260° CO 
7;utn*-^>I^ [ t ] t l V P Sfetc ioT7 U 

[0 12 8] r ^"Cf^ /^WlcPb-S^Sn 

i^Ga, Ge, S b §r^t?^A/fc^ iffc/B^S r £ tf 5 

t±. s iw^o^t7^y^^y^^ K^<t^ 

W^OSSiCioT, Ni/Ti^rKu/Cr/i^ 
[0 12 9] tfcK, fc Lfci6o^^J: 

[ 0 1 3 0 3 19 (B) 0 4^yfO*>y 
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rnV (Si) »>*wN71±^*o#ffl<D^JR««74 (1 
00/im^) $rMt6o r^JR««74ttia9 (A) 
K^i-«fc5lc, *^y*»K:,fc (Ti) £172$: 

1 , 0 0 OA, ~>"7VW (N i ) 8^73$: 5, 0 0 0 A<D 

mz^mm-rzo ^tx, 19 (d) ic^-r^t^ & 

75-C«^T, feflkKtrHUKr*. wOllC 110 (F) 
[ZTfrtXolZ, 5 0^m(Dl$(7)K7^7^^A78$:7 
?*-hU HO (G) £ ? 2 5 0 mnt 4 7 

10 ve&mtiMiw&ZQ*:* < 1 3 0Mm^:fto#i 

c7)HfiPgtf79&^* — ^^^t6 0 

[0 13 1] fcfcl. N iJK**o#0*«lK^*Jfflb 
T, ft (Pb) -« (Sn) (5%) ttA/^«>o#«* 
fflV^T, J»£ 3 5 jum{Cim»«)o#SrfTV\ HO (H) 
J^^i-J; 5 ^^A/fc80?r^P^79l^tC^o#i-5o 

[0 1 3 2] teAjtc80<Dbb^%'&, K^-f ^ ^ A-A78& 
MfeU ^m@74±^Jf^^t^fc«Ayfc80O^<>'^ , ^ 
m^5 0 -T5£. 118 (C) &^H9lcK»«£^*Ct? 
^i-J: 5 tc, 13 0m m <*>0'<:/:7"95;& 5 J12j&£;ft/TWc 

95<DmffihM£& : F&}—kte*), QfldhBD 995^5^ ?>ttytio 
[0 13 3] *55WO*8<7>HJHl«Sria9, 1 10 

oxeJww^Kfffiiai-jiotttw-t-s. 19 (a) tc^-r 

J: 9 4-{yf(7)S i — ^71_hl;ia&o#ffl0>&JR 
Wl74*»riM-Sfc«>, *'<y**«CJ:DT i*72«r 
1, 0 0 OA, N i^73^r5, 0 0 0 AcoH^fC^Jl 
U 19 (B) JC^i-.t 0\^7* h y y^77^td«t «9 
/^-^y^U, 1 0 0 jum*tf>&JSW3^4£fl2j£i- 
30 Z> 0 

[0134] -t Its 19 (C) ICtjW-J; ^> tC/^V^^ 
^ KK75* 3 u m<OJ¥$td««b. 7±hyy^77^f 

tc<t«9, 4feJRmS74tc^^^«:»fiRi-syS:«). 19 
(D) ^76trWPi"5. 
[0 13 5] ^ K 

«75^*Di«:a!^^ y f-tZo ^ ^-^o^^^ 0 

40 -r y i ^x-^Tl^t^ h T/V=f^ (A r ) 

tf^Sr^ALT, tH^lkw, g^l x 10" 1 P atS 

[0136] t5k, H9 (E ) tc^-TJ: 
MmH74CON i ^730^M^^^/N°^^^tb-C. Jl^O 
W ^ K«75±A*^AJRK*fcttA«tt^77*Sl«« 

[01 37] flSfEv^'C, 1 10 (f) ^i~<t y-r 

^ K«75-e««$^/tS i ^x-/N71±tflC|C5 0Mm 
(Dm£<0 K9-f 7-f/^A78*T7 5*— M-x 110 (G) 
50 t^i" J: 9^2 5 0 yme^fCl 300 MmO^ot 
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Pb-Sn (5%) l^/cA6o£f££r^T, mM#>i 

[0 13 8] fi/u£:80CO£>o£t&, K9-< 7>f /UA78«r 
Pg§ L , ftJH«tt74±IC&jft $ *Lfc'< Of* A/)£ 80 

1 3 0 0 u m<DnAstds<^8l7b*j&f$,£*lX\t^o 
[0139] ZfctCl, d <DftA,t*80<Ds<^'7i: 3 5 O^T* 
l»S*D«M,TttA/*r80S:«iBi-Si:. El 10 (I) Kb 

7M£l>m 3 5/i m-OSa* 1 3 0 m mOf*Ayrtf80jdS, £0 
7 0/z mO^COfiAyfcV<V^81^^ 
£ftfc Q wCOB#. ^Ayfc80T®c^*^^M*fcfi^ 

[0 14 0] &&W<D^mM-V&5 0 um<Dm£<0 
^ ^ /u A78 v * -ft it>K 7 -f A* A 78<om £ 2 

1 5 ju m-CAKRMIRtt^f^Kl 3 0 p. m<DimmtJ»1£'* 

f?8i*mjSL£tis n/vtZ'O-fsKnvvni 1 o o u 

[0 1 4 l 3 Wiz.1Utot£ttL/»tiZ'0'78l4:&9lk 
>-C*>*ttf, WRi^* h£J8^T. -7Vv73-y 

[0 14 2] tt^/*rtt-»tt, **WOjllft^J^R 

^$ns , boTO^<, snM (Ag) ^ ryf 

(S b) ^fy^A (In) 5R. (B 
[0 14 3] 

^^*tc:J;6/^>^ , co^^-*5V^r, HUB: 

[0 14 4] mm : 2<0^^<0il5*0tf bO# 

mm £ tilt * * ^ * ? *>1MS<z>Bfl *L«riI Itlf tc J: 
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